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HE: BY WRARAAEANTIHXEERGIRIT OB RFERHCRE . RIS % (hepatitis
B virus-related acute-on-chronic liver failure, HBV-ACLF) 3 {17 2% A RAEFRFRITSCIE . 53 44
A20191 A 2202041 A 78 A A 3 ARG IR EST O 67 I R HIHBV-ACLF &5 16741 iF
AT BIEYERE 2, ARIRIEIT 7 RA R4 A E MK 1R R4 (double plasma molecular adsorption
system, DPMAS) BE& I3 B # (plasma exchange, PE) %41 (DPMAS + PE#L, 86fi) FliLfH
LRIt (plasma bilirubin adsorption, PBA) EX&PE4L (PBA + PE4L, 814 . LLEMAHABEE
ITHI G W R R Z L4 %W (alanine aminotransferase, ALT) . K[IJXZAMBAILEEE (aspartate
aminotransferase, AST) . MAHZI K (total bilirubin, TBil) . &tILEF AT (prothrombin time,
PT) . &tIEEIETESNE (prothrombin activity, PTA) . [F¥#5&KJE (procalcitonin, PCT) . C/rBi4E
A (C reactive protein, CRP) . &AL H Fa (tumor necrosis factor-a, TNF-0) . AU/ %K-6
(interleukin-6, IL-6) FIEHZHEA F-10 (interleukin-10, IL-10) FRJZER, AR A B BT R
MZESR. SR IRITATAEE KR, M SEL TR ERTRITERENL (r=-0928, P=0.355;
¥ =0242, P=0.623) . DPMAS + PEZFIPBA + PEZH#HF GI7 HTALT [ (584.64 + 158.33) U/L vs
(601.23 +176.96) U/L]. AST[ (489.90+136.31) U/Lvs (507.57 +141.09) U/L]. TBil[ (327.92+
97.01) pmol/L vs (307.19 + 103.83) pumol/L]. PT [ (27.39 + 3.36) s vs (26.78 + 2.94) s]FIPTA
[ (30.35+5.08) % vs (31.19 £4.73) %PKFERTGITFEXL (P> 0.05) . ¥RJ7/5, DPMAS +
PEZHEZALT [ (72.13 £27.37) U/L vs (88.33 +£31.76) U/L]. AST [ (52.45 +20.46) U/L vs (67.90 +
24.15) U/LJFITBIl [ (59.71 +25.27) umol/L vs (72.87 + 29.63) pmol/L]7/KF &% L TPBA + PE4H,
EZRAGHER N (¢ =-3.420. -3.087. -2.993, P =0.001. 0.003. 0.003) ; PT [ (17.97 +
3.53) s vs (18.30 £3.41) s]AIPTA [ (65.85 +21.20) % vs (61.59 = 18.67) %K FERLL ¥ E
X (1=-0.425, 0955, P=0.672, 0.343) . H5iRJTHTALL, WAEEFIRITISALT. AST. TBIiFIPT
KPYRERIG, PTAKTRE &, ZERARITFEL (P¥<0.001) . BITHT, PAERHFEPCT
[ (0.95+0.42) pg/L vs (0.88 + 0.40) pg/L]. CRP [ (16.42 £ 6.04) mg/L vs (15.15 + 5.94) mg/L].
TNF-a [ (0.026 £0.008) pg/Lvs (0.027+0.009) pg/L]. TL-6[ (79.59+8.15) ng/Lvs (80.57+6.65) ng/L]All
IL-10 [ (16.72 +2.46) ng/L vs (17.26 + 2.12) ng/LPKFERTESiT & L (PH> 0.05) . BTG,
DPMAS + PE4 ##PCT [ (037 £027) pg/Lvs (0.58 +0.25) pg/L]. CRP[ (7.25+441) mgLvs (9.70 +
5.57) mg/L]. TNF-a [ (0.016 = 0.004) pg/L vs (0.020 £ 0.005) pg/L]FIIL-6 [ (54.23 + 9.03) ng/L vs
(62.65 + 10.82) ng/LI/K 3 B #LTPBA + PE4, IL-10 [ (25.01 +=3.86) ng/L vs (22.56 £ 3.51) ng/L]
KFEEETPBA + PEAH, ZRBEFIT RN (¢r=-3.574, -2.181, -3.258, -3.781. 2.969,
P#< 0.05) . SiRITRIMLL, WA EEVAITFPCT. CRP. TNF-a. IL-6FITL-1035 5 3% [#1K, %=
SEZHFE L (P¥<0.001) . 3T HEBIHBV-ACLFiE#, DPMAS + PEZ28 dif i & f12)5 17
TEHAH190.6% (58/64) | 90.6% (58/64) , EEE TPBA + PEAMT5.8% (47/62) | 75.8%
(47/62) , ZREGHHEL (F =4.979. 4979, P=0.026. 0.026) ; T HHBV-ACLF&#,
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DPMAS + PEZH FIPBA + PE4128 diff ##:[68.2% (15/22) vs 52.6% (10/19) 1F112JH[63.6% (14/22) vs
52.6% (10/19) EERERTGH#E L (F =1.036. 0.509, P=0.309. 0.476) . %5t 5PBA+PE
YRIT AL, DPMAS + PEJAYT A BT 5. S HAHBV-ACLF & 3544k ) % Fh a5 25 R 4 MEA R 005 e, T ek
EFThee, TR EYHBV-ACLF B K697 208 .
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Effects of different combinations of artificial liver support system on efficacy and inflammatory indexes
of patients with hepatitis B virus-related acute-on-chronic liver failure in early and middle stages

Wu Bei'?, Du Lingyao', Ma Yuanji', Zeng Yilan’, Wang Li’, Zhou Ming’, Tang Hong' (1.Center of Infectious
Diseases, West China Hospital of Sichuan University, Chengdu 610041, China; 2.Department of Hepatology,
Public Health Clinical Center of Chengdu, Chengdu 610066, China)

Abstract: Objective To compare the effects of different combinations of artificial liver support system on
efficacy and inflammatory indexes of patients with hepatitis B virus-related acute-on-chronic liver failure
(HBV-ACLF) in early and middle stages. Methods A total of 167 patients with HBV-ACLF in early and
middle stages in the Public Health Clinical Center of Chengdu from January 2019 to January 2020 were
retrospectively enrolled. The patients were divided into double plasma molecular adsorption system (DPMAS)
combined with plasma exchange (PE) group (DPMAS + PE group, 86 cases) and plasma bilirubin adsorption
(PBA) combined with PE group (PBA + PE group, 81 cases) according to the therapeutic regimens. The
differences of alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBil),
prothrombin time (PT), prothrombin activity (PTA), procalcitonin (PCT), C reactive protein (CRP), tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6) and interleukin-10 (IL-10) levels of patients between the
two groups were compared. The therapeutic effects were also compared. Results There were no statistically
significant differences in the baseline characteristics such as age and gender of patients between the two
groups (f =-0.928, P = 0.355; ° = 0.242, P = 0.623). There were no statistically significant differences in ALT
[(584.64 + 158.33) U/L vs (601.23 + 176.96) U/L], AST [(489.90 + 136.31) U/L vs (507.57 + 141.09) U/L], TBil
[(327.92 £ 97.01) pmol/L vs (307.19 + 103.83) umol/L], PT [(27.39 £ 3.36) s vs (26.78 + 2.94) s] and PTA
[(30.35 + 5.08)% vs (31.19 £ 4.73)%] levels of patients between DPMAS + PE group and PBA + PE group
before treatment (all P > 0.05). After treatment, the ALT [(72.13 £27.37) U/L vs (88.33 £31.76) U/L],
AST [(52.45 £20.46) U/L vs (67.90 + 24.15) U/L] and TBil [(59.71 £ 25.27) pmol/L vs (72.87 +29.63) umol/L] levels
of patients in DPMAS + PE group were significantly lower than those of PBA + PE group, the differences
were statistically significant (¢ = -3.420, -3.087, -2.993; P =0.001, 0.003, 0.003), and there were no significant
differences in PT [(17.97 + 3.53) s vs (18.30 + 3.41) s] and PTA [(65.85 £ 21.20)% vs (61.59 + 18.67)%]
levels of patients between the two groups (¢ =-0.425, 0.955; P =0.672, 0.343). Compared with before treatment,
the ALT, AST, TBil and PT levels decreased significantly and PTA level increased significantly of patients
in both groups after treatment, the differences were statistically significant (all P << 0.001). There were no
statistically significant differences in PCT [(0.95 + 0.42) pg/L vs (0.88 + 0.40) pg/L], CRP [(16.42 + 6.04) mg/L vs
(15.15 + 5.94) mg/L], TNF-a [(0.026 + 0.008) pg/L vs (0.027 £ 0.009) pg/L], IL-6 [(79.59 + 8.15) ng/L vs (80.57 +
6.65) ng/L] and TL-10 [(16.72 + 2.46) ng/L vs (17.26 + 2.12) ng/L] levels of patients between DPMAS + PE
group and PBA + PE group before treatment (all P > 0.05). After treatment, the PCT [(0.37 £ 0.27) pg/L vs
(0.58 £ 0.25) pg/L], CRP [(7.25 + 4.41) mg/L vs (9.70 + 5.57) mg/L], TNF-a [(0.016 £ 0.004) pg/L vs (0.020 +
0.005) pg/L and IL-6 [(54.23 +9.03) ng/L vs (62.65 + 10.82) ng/L] levels of patients in DPMAS + PE group were
significantly lower than those of PBA + PE group, and the IL-10 [(25.01 £ 3.86) ng/L vs (22.56 & 3.51) ng/L] level
of patients in DPMAS + PE group was significantly higher than that of PBA + PE group, the differences were
statistically significant (all P << 0.05). Compared with before treatment, the PCT, CRP, TNF-q, IL-6 and IL-
10 levels of patients in both groups decreased significantly after treatment, the differences were statistically
significant (all P < 0.001). For patients with HBV-ACLF in early stage, the improvement rate in 28 days and
survival rate in 12 weeks in DPMAS + PE group were 90.6% (58/64) and 90.6% (58/64), respectively, which
were significantly higher than those in PBA + PE group [75.8% (47/62), 75.8% (47/62)], the differences were
statistically significant (y° = 4.979, 4.979; P = 0.026, 0.026). For patients with HBV-ACLF in middle stage,
there were no significant differences in the improvement rate in 28 days [68.2% (15/22) vs 52.6% (10/19)]
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and survival rate in 12 weeks [63.6% (14/22) vs 52.6% (10/19)] between DPMAS + PE group and PBA + PE
group (x° = 1.036, 0.509; P = 0.309, 0.476). Conclusions Compared with PBA + PE, DPMAS + PE is more
helpful for the clearance of toxins and inflammatory cytokines, and can improve the liver function of patients
with HBV-ACLF in early and middle stages and improve the therapeutic effect of patients with HBV-ACLF

in early stage.

Key words: Liver failure, acute-on-chronic; Artificial liver support system; Inflammatory cytokines

i AT K55 (hepatitis B virus, HBV) 1814
TG S IS  (acute-on-chronic liver
failure, ACLF) 23 f & W 2287, Ji 1Y)
WL 1L 50%~90%, A2 3 % Gy L T2 (1) H 2
W —" N TR RGE IR R IG T T 25 O 15
Bz AR RN FERY, A E A H N AT
Wi 0F M3 & # (plasma exchange, PE) . XU I
Ko T I R4 (double plasma molecular adsorption
system, DPMAS) . MFKAHLEWF (plasma
bilirubin adsorption, PBA) Fl[Il X # IR (plasma
perfusion, PP) %, DPMAS + PELL N PBA + PE& H
T 22 M N TP A RS, A 701X 3
HABARS . A 2R 9808 B AH S N Stk
£ (hepatitis B virus-related acute-on-chronic liver
failure, HBV-ACLF) & M7 B0HAT LR, 458
mr.

1 ZERNERE

1.1 ARt & LA20194F1 H 2202041 H 7ERER T A
HPAEIRKREEST 0K FIDPMAS + PEE{PBA + PEJA4
JTHI167H1 5. IHBV-ACLF (3% 90 785 §EAT
[\ ik 34, e DPMAS + PE4186f4], PBA + PEZH
81, AT AEP G Z R FiziEE S
PJ-K2020-42-01) , & M mIEE MG RE .
1.2 IANHERAT A INFRHE: S P EERE LK
ooy o e 5 N T AR (e
HIEEE (20184EfR) ) MhritE. i OFEMEL
R R @B FHFEREMNE, MEaHLR
(total bilirubin, TBil) = 10f%E#{E_EFR (normal
upper limit, ULN) (& H _EF= 17.1 umol/L; @F
HIMERI, 20% <#&EMEGEIESE (prothrombin
activity, PTA) < 40%51.5 < EFrbriEtb Lhfg
(international normalized ratio, INR) < 2.6; @:X
F 7 DPMAS + PEE{PBA + PE5JT7; OIfiK %k AH
XPEEE . HEBRbRE: OF IFHAMPE 0 X N2
e ER I EE R @™ E Y BN H I B SR A
WEEIL; OFFF 2N kT & B 5 % 5
BUMIR ;s @A FFHAR ™ H 42 B PR

1.3 TEMERE FRELIMBIFIL R 587106505 (1
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M 3EPHLT W B 25 BS330 (Hh EI BRI . Ik
FEVLARHA330-IT ([ ERIGEIL) o AARSMEME
657 (FEE D .

1.4 9677 7k WABFIHS TR g, 1B &
LTRSS - I AN 1 &5/ =N il B T 2 S e
57, [EN AR BT I6 9 ARRESE . X THBV DNAJH 14
B, BT RERHEE ERTERSAYETIUR
BRVAIT o MUV IR R E Ik B, SN A IEPA %
ek, R, RRRIGTT R ER K S SE KA Tl
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DPMAS + PEZH R HJ il 3 JIE 21 2% Wit B 4 36% & 0L v
MASHFITDPMASIEST, Z5WE P HPEIRYT, MR
#120~150 ml/min, (L3 53 253 £25~33 ml/min,

I3 B & 1500 ml (UKD , JRITIEA
3.5~4.5h, [AIf§2~4 d¥EJ71K. PBA + PE4IRH
I3 AL 0 [ 28 HEATPBAIR YT, 455 7 U PEIA
J7, BAREAEITER .

1.5 MLRFAF KL BEIRITHI KIRIT 528 diE R
g . R LRI B A (model for
end-stage liver disease, MELD) ¥ PFfh B
WG EEE . RAAUS4008 4 1 3h AL 5 i
X COLYMPUS, HA) 78 & IR & 25t 7% 7
(alanine aminotransferase, ALT) . K[ J&X&K
RWILFFENY (aspartate aminotransferase, AST) .

TBil. HEHA. BIhRE. HMEHR. CkMNEH (C
reactive protein, CRP) ; RHCA1500% H )t
M4 (Sysmex, HA) Rl yiae, 4
%t 1M & JE A (3] (prothrombin time, PT) FIPTA;

KHAE1804 H 3 Kt a e (Ko,
D) K p#45 &R JE (procalcitonin, PCT) ; *%
FIBC6900 MLy 40 1 73 Hr X CGAF, o ED A
I8 R s K FH g K A e W Bl % (enzyme-linked
immunosorbent assay, ELISA) &l .75 e R 5E
Kl Fo (tumor necrosis factor-a, TNF-a) . [H4f
i/ %-6 (interleukin-6, IL-6) FlEH LA Z-10
(interleukin-10, IL-10) , W& H LR 2
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1.6 7 #AFM AR JRYT28 dJSIRHR I RREIR . AAR1E
Je S0 FFRAR AT IR PRI 5 04l IR PRRER S
RAE. JFIhEEdedss (TBil < 5 x ULN) Rt fIhEe
Feh% (PTA > 40%E5INR < 1.5) 2 %3801 KT
O Gt R 12 R

1.7 %3t 3 7% RHSPSS 25.05 1 Bk 47 $E 43
#r, ALT. AST. TBil. PTZTNF-o&it &% k5%
GIESDA, Ux+ sRon, [RGB YT AT G K H BCA
R, PIALIE] ELRCR MO FEAR G I8, ME . I
RE Ui 2 S T T R LA B R os, W
211 7] Eb 35 K I Pearson K 96 BOE B4 1B K36 . DA
P < 0.058ZRFAH R X

2 4R

2.1 —A A BT BB KA, 16741
AL N TG 264517, ~F351.58 7%/ .
DPMAS + PEHR6H| (FL136M4k) , HHH
7961, PR, FRY (42.92+11.33) %. PBA+
PEZH81M% (FL128%k) , Hear B 764, ik
5, SR (44.64 + 12.71) . WL BEFFER.
PR R RE. MELDE4r. FHAHBV-ACLF#
% LE A BHHBV-ACLF M R L 22 R 38 e Ge i 22 =
X (P> 0.05) , EITHTEAAMR I 1/ Rh
. AEA. VIEF. ma. s & E S hr 2 5
WG 2EE N, WEL.

CHE - 35

2.2 MR E 6 IT A B AT e A ) e 4847 AL
BEIVRITETALT. AST. TBil. PTFIPTA/KFZ 2T
GiitsEE X (PY> 0.05) . ¥AJT )G, DPMAS + PE
HEFALT. AST. TBilZKF& (X TPBA + PE4,
EREGFE N (+=-3.420, -3.087. -2.993, P=
0.001. 0.003. 0.003) ; PTHIPTA/KVZR T4t
2R N (+=-0.425, 0.955, P=0.672. 0.343) .
59T, WALEFIEIT JSALT. AST. TBil
MPTEZERML, PTAREI R, ZFF5IMFE X
(PH)<<0.001) . WLF2,

2.3 M EF GG KIESRAR TRITHT, PRALERE
PCT. CRP. TNF-a. IL-6 &IL-107KFZ % L4 it
2R (PY)>0.05) . V675, DPMAS + PE4L
#PCT. CRP. TNF-o}¢IL-67K 14 5 L T'PBA +
PE4, IL-10/K*V-{E3 & TPBA + PE4L, % RIyH
Gt E Y (r=-3.574, -2.181, -3.258, -3.781,
2.969, P¥J<< 0.05) . 5iRyraisatL, W4lEE
VBT JGPCT. CRP. TNF-a. IL-6X%IL-103%) % &%
X, ZRASIFEN (P¥<0.001) . W&K3.
2.4 FFEO-E ST FEIHBV-ACLF# 4, DPMAS + PE
YH28 dUT- i ZEFN 12 JEAE 15 2 43 3 H90.6% - 90.6%,
BIE2Zm TPBA + PEA () = 4.979, 4.979, P =
0.026. 0.026) ; X T+ HAHBV-ACLF&E#E, WA
(028 dif R M2 EFREZ R LRI ERE X
(¥ =1.036. 0.509, P=0.309. 0.476) , W.34.

%< 1 DPMAS +PE 4851 PBA + PE A . & HBV-ACLF & HI—ARER

R E DPMAS + PEZE (864 ) PBA +PEZ1 (814 ) St 2l Pi&
F# (x5, ¥) 429+113 446+127 t=-0.928 0.355
Fi% (#]) 7917 76/5 2 =0242 0.623
HEE (#))

R 20 17 2 =0.124 0.724

g -Te) 5 3 2 =0.076 0.783

IR 42A-4E 3 1 2 =0.199 0.656
FHIHBV-ACLF [#] (%) ] 64 (74.5) 62 (76.5) 2 =0.102 0.858
+ IHBV-ACLF [#] (%) ] 22 (25.5) 19 (23.5) 7 =0.102 0.858
MELD#4 (x%s, 2°) 2457+3.16 24.44 +2.60 1=2.588 0.780
&G mititsk (x+s, x 10°L) 7.87+1.98 7.78+2.21 t=0.273 0.785
Ao Rt (xEs, x 10°L) 122.07 + 41.46 128.14 +£42.93 t=-0.929 0.354
b%&d (x+s, gL) 30.95 +3.40 31.55+£3.93 t=-1.048 0.296
WLEF (x+s, pmol/L) 79.81 +21.81 76.43 +23.21 1=0.971 0.333
4k (x+s, mmol/L) 136.62 + 3.45 136.80 + 3.07 t=-0.355 0.723
47 (x+s, mmol/L) 4.01 +0.60 3.98+0.47 1=0.352 0.725
R (x+s, mmol/L) 100.97 £ 5.09 101.54 £ 4.03 t=-0.804 0.423

T ONHESCIE Al HAl N Pearson i fH
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%<2 DPMAS + PE ¢8%1 PBA + PE A8 . fhHf HBV-ACLF B &4 /EAFheEFURIMINGE (X +5)

@5 I ALT (U/L) AST (U/L) TBil (pmol/L) PT (s) PTA (%)
DPMAS + PEZ41 86
BT 584.64 % 158.33 489.90 + 136.31 327.92+97.01 27.39+3.36 30.35+5.08
BT 72.13+27.37 5245+ 20.46 59.71 +25.27 17.97 +3.53 65.85+21.20
i 28.196 28.604 22411 17.71 -14.864
Pli < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
PBA + PE4L 81
G 601.23 + 176.96 507.57 + 141.09 307.19 + 103.83 26.78 +2.94 31.19+4.73
B 88.33+31.76 67.90 +24.15 72.87 £29.63 18.30 +3.41 61.59 + 18.67
Hh 23.521 27.206 17.693 16.982 -13.781
Pi& < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
14 -0.527 -0.670 1.091 0.863 -0.769
P4 0.599 0.504 0.277 0.391 0.444
A -3.420 -3.087 -2.993 -0.425 0.955
PAL 0.001 0.003 0.003 0.672 0.343

TE: [FIZH A PSR T BCRT £ driee, ARV 8] BRI RE A ¢ 4000 o (BN Py (BN PRALIRITHIAREL, o (AR P, A PIALIG ST JE AT

%<3 DPMAS + PE 4851 PBA + PE A8 . ##i HBV-ACLF B&&ITRIG

RIEHERR (x

+s)

Bkl 4 PCT (pg/L) CRP (mg/L) TNF-a (pg/L) IL-6 (ng/L) IL-10 (ng/L)
DPMAS + PE41 86
%7 AT 0.95+0.42 16.42 £ 6.04 0.026 = 0.008 79.59 £ 8.15 16.72 £2.46
B E 0.37 +£0.27 7.25+4.41 0.016 = 0.004 54.23 +£9.03 25.01 +3.86
HA 10.626 11.132 10.786 19.608 -15.84
PiE < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
PBA + PE41L 81
697 AT 0.88 +£0.40 15.15+5.94 0.027 = 0.009 80.57 £ 6.65 17.26 £2.12
I 0.58 £0.25 9.70 £ 5.57 0.020 + 0.005 62.65 +10.82 22.56 +3.51
Hi 5.489 6.107 5.984 12.294 -12.081
P& < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
1A 0.805 1.103 -0.824 -0.586 -1.052
P/fE 0.423 0.272 0.412 0.559 0.296
8 -3.574 -2.181 -3.258 -3.781 2.969
PAE 0.001 0.032 0.002 < 0.001 0.004

TE: [FIZH A PSR T BCRT « A6, AN [RIZHL 8] PSR RS RE AR ¢ 4000 o (BT Py (BN PRALIRITHIAREL, o (R P, A PRI ST SR AT

%< 4 DPMAS + PE ¢80 PBA + PE A8, ## HBV-ACLF B2ET [ 5] (%) ]

il 4% 28 ddF 4% % RRAAER
2 #HBV-ACLF
DPMAS + PE41 64 58 (90.6) 58 (90.6)
PBA + PEZL 62 47 (75.8) 47 (75.8)
P! 4.979 4.979
P& 0.026 0.026
&+ HIHBV-ACLF
DPMAS + PE41 22 15 (68.2) 14 (63.6)
PBA + PE4L 19 10 (52.6) 10 (52.6)
P! 1.036 0.509
P& 0.309 0.476
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EHEFEVFRIER, fREBUERIhR, g R
JGP, HWEAARY], DPMASTT AR #ILTPBA™,
DPMAS + PEYRY7 I #h 78 [ 8 [ St I PR 55 AR )i
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JIL-6%5 56 br i & T2, Awf ek,
DPMAS + PE4 #1697 Ja RIEA K (PCT.
CRP. TNF-aIL-6) &ELTPBA + PEA, ik
K FIL-1045 2% & T-PBA + PE4, #2/5DPMAS + PE
AT 250 I R R P ) 2 M A B TR - A SR A R
g NS, REEPIRETRAR, SREEPH
F i /RDPMAS + PEREZH IEHT 4 S AR %8 K - R M7 1
ERAAML. AR5 DPMAS + PEZ] . HHBV-ACLF

3 R
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